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fefiM*=B 5 M ittW=t5 10 JT PftBBKft 0 jf 



|57|«S 

r' & h,c,-c, 

C 3 -C 5 Sf&SjR 1 & H,ffijiJllft«j C,-C 6 ££, 
C-C 3 C 3 -Q S*££;R 3 &f£iSJfcttffj 

C.-Q £&,C,-C 6 £*££,C 3 -C S if ££.C,-C 4 6$ 
C 3 -C 6 &&;R 4 Br&WLR C-C 4 &£, C 2 -C 4 
^«S,C 2 -C 4 «£tt£,(J&*)C 2 -C 4 ££i£(C 2 -C 3 
ft *l £ )C,-Cj Ml £ .CONR'R 6 , co 2 r\ 
& M , NR'R 6 , NHS0 2 NR s R 6 , NHS0 2 R\ 
SO 2 NR 9 R ,0 *^^te¥SffiiS^ft^^^, tttt 
S, «fc>££, go££ % «g»fr£i£ 

H«££;R 5 ft R« # g H & C,-C 4 

Pfc«#££. Wft, 4-N(R")URB££i£ 

!*«fe£,R 7 I H i C,-C 4 ££;R 8 fiff ifcJfcftft 
C,-C 3 ££;R 9 ft R 10 5«f]0r3Jftftft«?-&0 
#-^{£ft#ttftt m»SL?m. «9#ft* 



4-N(R ,: )M£;R" & H.ffifiJR ttft C,-C 3 &&, 
(&g)C 2 -C 3 C,-C 4 SUSS^R 12 & H.ff a 

#tt#jC-C 6 ££, CONR' 3 R'\ CSNR IJ R 14 * 
C(NH)NR ,J R N ;R' 3 ft R u * g »llt3!) H,C,-C 4 
&£jJcS!ltt8> C 2 -C 4 ££ 0 




(0 



(BJ)H 1456 ^ 




g*R' *h, c, -c 3 ss, c, -c 3 ±&&mi£c 3 -c s 
r 2 *h, Rrft^&c 3 -c 6 jf^smit^c, - c B &s, 

Cj — C 3 — C 6 5$ $E S ? 

-C 6 0 3 -C s FFj^S, C 3 -C B fiftMC, -C 6 

R * SiTffjSifcOH, NR S R fi , CM, CONR 5 R 6 l£C0 2 R 7 Wfttt 
Ci -C4 RTIfMCN. CONR 5 R 6 ^C0 2 R T KltttC. -C« It 

US* *Ifti£&NR 5 R 6 BftttC* -C« £ft£, RTff»t*HR a R B & 
fttt CSS )C 2 -Ca $£, nTI£iiMOH^NR B R 6 ftftW < C 2 -C» 
ffiftS ) C» -Ca ^S. CONR 3 R 6 . C0 2 R 7 . AX. NR* R 6 , 
NHSO2 NR B R 6 , NHSO2 R 8 . S0 2 NR 9 R 10 ; M*m* « 
«g> ^f^S> -Ellg^rttaJt 
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&toxm=F-i&m&-w*fc : &+ ***** mmit* 4-n(r i m 

R 7 Hie, - c 4 £g { 

R 8 &i*r£i£&NR s R 6 ftftttCi -C 3 ^S; 

R 9 SIR 1 °^'£CI^^^^N^^-fe^^-^Plb^^S > g« 

fl, &5i#tt3U-N ( R 12 ) ^^^SapTffi^^^Ci -C 4 

Ci -C 3 ^SI> NR 13 R l4 J?£CONR 13 R 14 SMt ; 
R"*H, i^fiEtttk^XVftAdCi -C 3 &S, (gg)C 2 -C 3 

^cCi -C4 Jrcifcg; 
R 12 ^H, Ci -Co ££, (Ci -C 3 Mi)C 2 -Ce 
<^S)C 2 -C 6 ^S, (R 13 R 14 N)C 2 -Ca ttS, (R 13 R l4 N0C) 
Ci -Ce C0NR 13 R 14 > CSNR 13 R 14 mC(HH)NR 13 R 14 ; 

R 13 |PR "^g&^tlfe^H, Ci -C4 «ES. (Ci -C 3 &«£ ) 

c 2 -c* < %m ) c 2 -C4 $£o 

2 . Iftgftftg* 1 ( I ) ft£&i*jR 1 *H, 

?S^Z1S; R 2 £Ci -C 3 R 3 ^C 2 -C 3 ^S^'^MS; 

R 4 £#&&0H, NR 5 R 6 , CN. C0NR s R B MCOz R 7 VftftCi -Ca 
££> fffc*NR a R 6 BttttZRS, ffMNRVJ* 6 VftfilSZS. 
frifc&OHlSNR 5 R 6 MitftZmtpm, CH=CHCN» CH=CHC0NR 5 R 8 . 
CH=CHC0 2 R 7 . CONR 5 R 6 . C0 2 H, Br. NR 5 R 6 . NHS0 2 NR S R 6 , 
NHS0 2 R 8 . S0 2 NR 9 R 1Q » &£$ *!& jB^ftttEFSVttftttftS** 
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£EPSi£CH 2 CH 2 CH 2 NR= R 6 ; R 9 ft R 10 ^ EflffgftttfcK* 
-fefctf-' t*« : ?S*4 -N (R 12 ) MS, «^^SS«Tff^lfe 
&NR 13 R 14 i£CONR 13 R 14 mtt; R"SH, fl, 2 

^ii; r i2 £h> Ci -c 3 jbs, (^S)c z -c 3 mm. csnr i3 r 14 

l£C ( NH ) NR 13 R 14 ; R 13 ft R 14 # g &£tfe^Hi£EFg 0 

3 . 2 ft&Jl. I >fc**+R l 

«zas» i R a ftCi -Cb mm-, r 3 ftz;i, EmsgftftSi r 4 

£CH 2 NR S R 6 . COCH 2 NR 5 R 6 , CH(OH)CH 2 NR a R 6 > CH 2 OCH 2 CH 3 , 
CH 2 OCH 2 CH 2 OH, CH 2 OCH 2 CH 2 NR S R 5 > CH = CHCON (CH 3 ) 2 , 
CH = CHC0 2 R T , CONR 3 R 6 , C0 2 H. Br> NHS0 2 NR S R 6 > 
NHS0 2 CH 2 CH 2 CH 2 NR 5 R B . S0 2 NR 9 R 10 > 2 -*k%m. 1 -HES 

mm i -mm- 2 r = *nR 6 %2n«fs«ttNjR^-jB 

4-^M^g. ^fltt. 4 -NCR 11 ) Digit 
£$2 -^S- 1 R T IHlUTi; R 9 #1 R 10 % Bfl] 

fig^|NIf-feW-t 4 -£Cg¥&«^gj£4 -N (R 12 ) 

mmm; r ii *h, mm. ^m. 2 -mzm&zmm; r i2 ^h, 
Ci -c 3 mm. 2 -nzmmcsm* . 

4 . 3 g*#5t ( I ) tt£^*R 1 ft? 
SlSZSS, R 2 AlEftS, R 3 iEi5S$ftft£> R 4 A 
C0CH 2 NR 5 R 6 , C0NR s R 6 > S0 2 NR 9 R 10 ^ l-¥I-2 

R s faR 6 ^'6nUfjS*ftM« : F-j63Pl*— t"MMt*4-N (R 11 ) 

r 9 #r "^fcflffgftwaa^-tejBja-i^ -n cr i2 ) 
n^&mmmzmm. r i2 ^h. mm. 2-^5^2- 
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5 - ( 2 5 -^^ZLSfe^S ) - 1 - - 3 -iE 

PjS-1,6- -m-7H-M# [4,3-d] 7 - 

5 - ( 5 -nwKznm- i -jee**s ) - i -mm- 3 - 

J£MS-l,6-z:It-7H-M# [ 4,3-d 7-«» 

5 - c 2 -iti- 5 - c 4 -bps- i -mmm^mm ) ^s ] 

- 1 - Bps - 3 -J£p3S-l,6-r^-7H-M# [4,3-d] « 
-7-«i 

5 - c 2-issi- 5 - ( 4 - bps- i -mmmmnm ) $ 

S]-l-¥I-3 -jE*j£-1.6-z:£-7H-**# [4,3-d] 
7 -IB; 

5 - { 2 -z,ms- 5 - [ 4 - c 2 -nm ) - 1 -<9S#S-$ 

mm ] *s ) - i -Eps- 3 -jEnm-\,G--u-7H-vk®# 

[4,3-d] «- 7 -Sh 

5-(2-2*-5-[4-(2-SZi)-l -JMSttlfc 
£ ]*£ > - 1 -M- 3 -jEP5S-1.6-ra-7H-**# [4,3 
-d] 7-1; 

5 - ( 5 - [ 4 - ( 2 -g£S ) - 1 -ftftSftftS ] - 2 - 
iEft«*£ } - l -mm- 3 - IMS- 1,6- -M-7H-M# [4, 
3-d]**-7-i f 

5 - [ 2 5-(4-¥S-l ) 3£S ] 

- 1 - Bps- 3 - J£F$S-l,6-r:M-7H-M# [4,3-d] 

- 7 -SB? 

5 - [ 2 -sti- 3 - c i - bps- i -varnm ) ] - 1 

-EPS - 3 -lEMS- l,6-:=i(-7H-M# [4,3-d] 7 
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+ 4UgMW«**««fittf!l»# l S 5 ( I ) ibit® 

9 . SfficCMP PDE tt«J*!**2$£±*r&£tiiifc, 

l 0 . -#ttff*9WiEttatt. &&Att&4lftft1lti*&, X 

tfe^fflw^^s^cGMP pde ®nmi&nm¥±*sm%&i&, m 

l l . i&fflcGMP PDE tttt*f**8£±*Nfe*tttt, <££ffll§- 
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ft IE * 



7tt&»*£tt£&&fH£&ti4bfe. eft********. 

ft 5 0 £eitfWJ!ttAP + £ 2 - 7 M. ft 5 5 1 8 0 nfiflfi 
18-75 Mo M*0, ^ttHBlSW. fettll 1 =f ttH**#, 

i&Rztm&B* wm&itmiii < kco > jw^ < vip ) 
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(cgmp pdes) tommuM, ' 5tin#xikmmw,5'-*nm* 
^kziii^ccamp pdes) tt»«**ffiRu 

m#SteGMPfcKWlti*. MM^EP- A- 0463756 ft EP-A-0526004 
(Prinzmetal i^mffi , Mi H: A Jdb. S » fcjMtfc 

m> «*nfiittt«$*« ( ibs ) o 



^^R 1 >1H, C, -C 3 ttS. C x -C 3 ±^^S^C 3 -C 5 
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R 2 fiH. RffiEJSItC, -C B JFjESgittftd -C, &£, 

R 3 £nrft&&C 3 -C 0 ffftSK^Wd -C. c, • 

- c B ii^s, c 3 - c 5 jf^s, c 3 - c B gftSftC, - c 6 

R 4 £«Tft&&0H> NR 3 R 6 s CN> CONR 5 R 6 i&COz R 7 Wtttil 

Ci -C4 mm* BfffaifeCM. conr 5 r 6 ^co 2 r t ^it^jc 2 -c* tf ' 
»m. prffiifeNR 3 r b m(t^c 2 -c« mmm. fs&mmn s r 6 m 

fttt CSS )Cz -C4 &2, ^fti£&0HJ&NR 3 R 6 CC, -C 3 

Ge^S ) Ci -C 2 CONR 3 R 6 , C0 2 R 7 . g*, NR 3 R 6 > 

NHS0 2 NR 3 R 6 , NHS0 2 R 8 s S0 2 NR 9 R 10 ? WL^m, nft:^S> « 

Dgs. he«s, mmm. mmm. mwm&^mm, ziin^HM 
r= fnR 6 #gai**H*c, -c 4 %B<n#fg 

ttttNJR^-fi^rt-^ilkiifttal, 4-N(R 11 ) 

R 7 SitC, -C 4 

R 8 l^ffifc&NR 3 R 6 KftttCi -C 3 

Ci -Cs ^11, NR 13 R 14 i£CONR 13 R 14 $ ft : 
R 11 1H, pFffi£tt*£*MtttCi -C, (SS)Ci -c 3 

r i2 ^h, Cx -Cb mm* (Ci -c 3 &«s)c» -c 6 *ts, 

(AS)Ca-CattS. (R 13 R 14 N)C 2 -Ce II. (R 13 R 14 N0C.) 
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Ci -Co &£, C0NR l3 R 14 , CSNR 13 R l4 i£C(NH)NR 13 R 14 ; 

R "ftR 14 #g&£ffc&H, Ci -C« £2, (Cx -C 3 ) 

c 2 -C4 >c» -c« £$<> 

( in**, its*** ) , GVL%m$rtmnimM&tt 

£Ci -C 3 R 3 mc z -C 3 ^S^APflg; R 4 ££&&0H, 

NR S R 6 . CN. CONR 3 R B iSCOz R T SttftCi -C a &£, ft&fc 
NR 5 R 6 WLittbzmXf MftNR 5 R 6 fti£&0Hl& 
NR S R 6 KttttZfcEp*. CH=CHCN. CH=CHC0NR 5 R 6 , CH=CHC0 2 R 7 , 
CONR" 5 R 6 • C0 2 H. Br, NR 5 R 6 • NHSOa NR 5 R 6 , NHS0 2 R 8 . 

so 2 nr 9 r 10 . m%%^{x%&&^m®\m*mmmnmm; r s 

fQR s -fri&jfcifcfcH, 9S«2I, *#%ei7»fft»tt«K?- 
£«lS-t«5iTS, "Wt* 4 -N ( R 11 ) ajgi^S^^^S, Sep 
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CH 2 CH 2 CH 2 KR S R 6 ; R 9 fD R 10 ^ tM&g 
-ti^flU4 - N ( R 12 ) 111. g*&SSRT£&ifeftNR 13 R 14 
j£CONR 13 R l4 &tt; R"ftH, E?a, =£*, 2-gZ,itZII$; 
R 12 £H, Ci -C 3 (&a)C 2 -Ca CSNR 13 R 14 i£ 

C(NH)NR 13 R 14 ; R 13 ^R 14 #S^3z:^^H^^So 

-&Mfft&ft:£ ( I ) ikHr®*- R 1 ^^S^Z,S; R 2 ft 
Cx -C 3 R 3 ]EF?S£ftft*; R 4 £CHz NR= R 6 , 

COCH 2 NR a R 6 , CH(OH)CH 2 NR= R 6 > CH 2 OCH 2 CH 3 . CH 2 OCH 2 CH 2 0H> 
CH 2 OCH 2 CH 2 HR 5 R 6 , CH = CHCON (CH 3 ) 2 , CH = CHCO« R 7 
CONR 3 R 6 s C0 2 H. Br, NHS0 2 NR B R 6 , NHS0 2 CH 2 CH 2 CH 2 NR' R 6 . 
S0 2 NR 9 R 10 > 2-«g, 1 -*g*g 1 -*PS- 2 -5*^*; 
R 3 #R 6 ^ , eflMft»ttN|K?-36«j«-^"W?». 4 -»* 
■151?*, 4 -NCR 11 )tt**&2 -?*- 1 

R 7 ftHtfUT** R 9 »R t0 5*EH#£ft«NE?-jBJBjR-^ 
4-SCS¥ifei9S5$?S^4-N(R 12 )Bi#S; R ll ftH, Epg, ^ 

s> 2 -«z:**2:»*» r i2 ^h s c, -c 3 2 -&z:m 

CSNH 2 o 

#31fftj8tt5S ( I ) tti*tt + . R 1 R 2 ^IEFj 

** R 3 ftZ*. 2Ei5S£#m£' R 4 ftCOCH* NR= R B , CONR 5 R 6 . 
S0 2 NR 9 R 10 s£ 1 - 2 -1*116 *, R 3 |0R 6 % "£ d #f & £ W 

NK?-j6fcjft- + flHMt* 4 -N ( R 11 ) MS. R 9 In P. i0 5Z 

n*a»ttjiJK : ? : -fijgja-^4 -n c r 12 ) -***< R ii ft¥* 
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5 - ( 2 -z,ss- 5 -mwKznzm ) - i -wm- 3 -m 

M-l,6-ra-7H-fM# [4,3-d]« - 7 - 88; 

5 - ( 5 -BUMtZRS- 2 )-l-fS-3- 
iEPI»~1.6--a-7H-«** [4,3-d] **- 7 - «» 

5 - C 2 -ill- 5 - ( 4 1 -**SfltlfcS ) ] 

- 1 -Epg- 3 -JJEPgg- l,6-rg-7H-«# C 4,3-d ] 

- 7 - SB ; . 

5 - c 2 -hwm- 5 - ( 4 i -mmmmmm ) * 

S ] - 1 3 -J£mS-l,6-rt-7H-M# C 4,3-d] 

7 -SB j 

5 - < 2 5 - [ 4 - ( 2 -MS ) - 1 

ft£ ]$& > - 1 - EPS - 3 - jE^S -1,6- rIt-7H-lM# 
[ 4,3-d 7 -■§; 

5 - { 2 5 - [ 4 - ( 2 -%Z,m ) - 1 -MSB* 

g]3£S } - 1 - Epg- 3 - HmS- 1,6- r M-7H-nit^^ [4,3 
-d ] 7 - W; 

5 - { 5 - [ 4 - ( 2 -J6Z» ) - 1 -HIIRl] - 2 - 
> - 1 3 -IEma-1.6-:iS-7H-**# C 4, 

3-d]<«- 7 -BB? 

5 - [ 2 -ZII- 5 - ( 4 -Epg- 1 ) ] 

- 1 - 3 - JEMS- 1,6- r*-7H-**# C 4,3-d ] «^ 

- 7 -S3 : 

5 - c 2 -zmm - 5 - ( i -Eps- 2 -wmrn ) *an - 1 

-EPS- 3 -iESS-l,6-ra-7H-**# C 4,3-d] 7 
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£EP-A-0463756iRlEP-A-Q526004*flfc7a ( I ) &&&& 
fPcAMP PDE 81* ft Zfo&m®&&fyRh$i®Lmtt& 

M^H&PDE Ho 

A HAM ( Pennsylvania ) ft£ISrJ*tiftKA$0!2o 
£»fy#*#». «Fffla:fiE*250iH 1 mM EDTA. 0.5mM PMSF 

(%m*mmm&\k® )momu hepes c n n 1 - 2 

-ZfiEftKII ) titt*ti***tttt (pH 7.2. 35ml ) * fi Ml fid ff , 
iS^ttJ§-£Silversen ift*»/ JLifc««ff jfiWtt ( 1 ) 

«#wsm*z:«m^#testf«£$fcft. S4 # c*iioo.ooo xg 

Pharmacia Mono QRHfc^fciftS ( ffffcft l B l ) _fc, l ra M 

EDTA. 0.5niM PMSF*H20raM HEPES, pH#>7. 2t6HtW!& ( felt*!** ) 

0 - 500raM NaCl ( 3 5 ml ) &IftPDEs. ft* 1 mI#£#o 

E500nM cGMP & 500nM cAMP flsfcJfctt#*rtt?#$#fi(iPDE 
^14o Li M *«£ttcGHP#ftTH£cAMP PDE »tt, SlOioM 

CaCl z fUl 0*tt/nl*ISiHt5g&SftT*j£tfiSS^ttPDE Stt. 
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#*4r*PMfll»t>, S3xi o " 10 M 1x10 - 4 Mft?ggi*j&# 

Hi I C bo o 

S&-^&# I (&ttJKti&*ft£)itftff#&ti±9ttPDE , 
fc*Jfi^ttcGMPW*«tt£8tt« f5/«t5«6tt 

&&#2l$PDEvo a*n*»fficCMP»cAMP» 
14gcGMP#£T&$£, frXBAPDEii-*. IIIWcAMP 
ft, ii5J^-«tt«cGMP£fcT*»*l. 4PDExii ttigtt-a* 
£7>£-£££Mm + ??£f8PDE H«lt, ffl£#$f!!&I&fi7 
I ffnttfr09l«lf»i9Fft«Ac6NPf|iAJfttt, 
W^eicAMP*J6*o &gWfci££, fStflfflS^PDEv, ffi&#mfi 

Jfi %L j£ o 

&±W«£W7A*W2»i$fc»arttt = #PDE 
£$ieifcftlftPDE ^^cGMP ^^-ttWPDEv, McGMP $£ftcAMP 
PDEn fOcGMPIfllfcllttcAMP PDEin&#£« 

*«Wib**B«flc^f|s*tt**»« , eil##cGHPW1?-'tttt 

PDEvttfiatta#tt»«« 0 gun, $&Qgti~#ftsjft&ftfc*ft 

#PDEv igft I C BO = 6.8nM V, {IStTPDEn fP PDExzx HKS^fK 

I C, o #8!lft>l00n m*D 3 4 urn* ^fi, RB^ig 
S8flcSa«tefiP3K»BI2:S^ftBiS«ifit*^»a«rt«jcCMP^aW 
»Wffi*»5*«l1!T. 55ax**»W<b^tt#f AftPDE ft ft ft ft A & 
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S*i*j (i.v. )*m* (p.o. )&M#tff^, #*M*iii£fl*fltt& 
tt«ttttWSaE*. &<hfttt1ff$* M&lOOrag/kg fl5«*(i.v. ) 

n5Ja»fc7ftK£i*S&f^ffiI5i!tai«tt*ffi« 
HA, ftttttilllKHft«B 3&5^7 5mgifc^feo «gflc*#^T 

S««7-ft1l*JB?ft*r*SfirltttSi&. &£A#£#li&|st 
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£3-*®, *»Wfcfc»«IBcGMP PDE »*l*i**iS¥±*r 
fefcA»iMLttl**ft»*<> 
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